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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a terminal of a wafer level CSP by using a 
pointed gold bump formed by a wire bonding method as 
it is without leveling and further forming a package 
electrode directly on the bump. 
SOLUTION: A sharp gold bump is formed on an 
aluminum electrode or copper electrode on the top 
surface of a semiconductor wafer by a conventional 
method using a wire bonder, and copper foil with resin is 
laminated by being heated and pressed. Here, the copper 
foil thickness is about 75 \xrr\ and the resin thickness is 
50 to 60 nm depending upon the size of the bump, the 
sharp tip of the gold bump is pressed and crushed by the 
copper foil, and the gold bump and copper foil are fixed 
with epoxy resin while electrically connected by press 
contacting. Then an electrode is formed by etching the 
copper foil. i 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The terminal formation approach of the wafer level CSP characterized by being based 
on the following process in the wafer level CSP completed by the individual fragmentation by the 
terminal formation and the dicing in wafer level. 

b) while crushing said golden bump head by this copper foil by forming in the electrode on a 
semi-conductor wafer the golden bump by whom the head sharpened by wirebonding, and 
carrying out the laminating of the copper foil with RO resin to it — a pressure welding — 
carrying out — Ha — said copper foil on said golden bump — an electrode — etching — forming 
— NI — give non-electrolyzed nickel plating and non-electrolyzed gilding to said formed 
electrode. 

[Claim 2] The terminal formation approach of the wafer level CSP characterized by being based 
on the following process in the wafer level CSP completed by the individual fragmentation by the 
terminal formation and the dicing in wafer level. 

b) Form the golden bump to whom the head sharpened by wirebonding in the electrode on a 
semi-conductor wafer. A pressure welding is carried out crushing said golden bump head by this 
copper foil by carrying out the laminating of the copper foil with RO resin. The golden bump head 
who overall etching removed [ bump ] the Ha aforementioned copper foil, and etchback of the 
surface resin was carried out [ bump ], and had said head crushed is exposed. Non-electrolytic 
copper plating and electrolytic copper plating are performed all over a NI front face, said golden 
bump head and connection are taken, an electrode is formed in said copper plating on the HO 
aforementioned golden bump by etching, and non-electrolyzed nickel plating and non- 
electrolyzed gilding are given to the electrode by which the HE aforementioned formation was 
carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the semi- 
conductor wafer level CSP (chip-size package), and relates to the terminal formation approach. 
[0002] 

[Description of the Prior Art] While high-performance-izing of electronic equipment, advanced 
features, and a miniaturization progress, the wiring width of face in wafer level, wire-length 
shortening, high integration and wire-length shortening in package level, and a miniaturization are 
attained, and, as for semi-conductor components, improvement in the speed of semi-conductor 
components and a miniaturization are progressing quickly on the both sides of wafer level and 
package level. Invention of the various bump manufacture approaches aiming at connection with 
the electrode of a chip electrode, INTAPOZA, or a mounting substrate and the connection 
method by this bump and an improvement are contributing to evolution of semiconductor 
package level. The approach by wirebonding is widely learned by one of the bump manufacture 
approach of this. An example of the bump manufacture approach by the conventional 
wirebonding is shown in drawing 3 . drawing 3 — setting — the capillary head 9 of a wire bonder 
to the gold streak 10 — predetermined length — sending — this — a gold streak — ten head — 
the discharge from a torch 1 1 — spherical — rounding off — after that — a capillary — 
descending — said gold streak — 10 head spherical section is contacted to an electrode 12, and 
it joins to an electrode 12 by heating and supersonic vibration. A gold streak 10 is torn off by 
fixing a gold streak 10 by the clamper 13, pulling up a capillary, and the golden bump 14 by whom 
the head sharpened is formed. Although omitted by a diagram, the golden bump 14 by whom the 
head formed above usually sharpened makes a top face flat with a leveling tool, and performs 
leveling which arranges two or more golden bumps' height formed similariy. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional bump manufacture 
approach shown in drawing 3 has that dispersion arises to the die length of the head 
configuration when tearing off a gold streak, and the fault that distortion arises in a bump 
configuration when leveling the sharp head. Moreover, as for the golden bump who finished 
leveling, it is common not to make it a package electrode as it is, but to connect with a package 
electrode through INTAPOZA etc. This invention was made in order to solve the above- 
mentioned technical problem, is carried out as it is, and is used, without leveling the golden bump 
at the sharp head which the above tore off and was made, and this bump is further provided with 
the approach of forming the terminal of the wafer level CSP by forming a direct package 
electrode. 
[0004] 

[Means for Solving the Problem] The terminal formation approach of the wafer level CSP of 
claim 1 is characterized by being based on the following process in the wafer level CSP 
completed by the individual fragmentation by the terminal formation and the dicing in wafer level. 

b) while crushing said golden bump head by this copper foil by forming in the electrode on a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/06/29 



JP,2002-033414,A [DETAILED DESCRIPTION] 



2/3 ^—iy 



semi-conductor wafer the golden bump by whom the head sharpened by wirebonding, and 
carrying out the laminating of the copper foil with RO resin to it — a pressure welding — 
carrying out — Ha — said copper foil on said golden bump — an electrode — etching — forming 
— NI — give non-electrolyzed nickel plating and non-electrolyzed gilding to said formed 
electrode. 

[0005] According to the terminal formation approach of the wafer level CSP of claim 1, two or 
more golden bumps are formed in uniform height by that of copper foil push **** in the golden 
bump by whom the head sharpened, and the pressure welding of the copper foil and the golden 
bump who become an electrode is carried out certainly simultaneously. Moreover, since an 
electrode is formed by etching, two or more electrode alignment precision of its is stable from a 
2 steps of bumps pile method. 

[0006] The terminal formation approach of the wafer level CSP of claim 2 is characterized by 
being based on the following process in the wafer level CSP completed by the individual 
fragmentation by the terminal formation and the dicing in wafer level. 

b) Form the golden bump to whom the head sharpened by wirebonding in the electrode on a 
semi-conductor wafer. A pressure welding is carried out crushing said golden bump head by this 
copper foil by carrying out the laminating of the copper foil with RO resin. The golden bump head 
who overall etching removed [ bump ] the Ha aforementioned copper foil, and etchback of the 
surface resin was carried out [ bump ], and had said head crushed is exposed. Non-electrolytic 
copper plating and electrolytic copper plating are performed all over a NI front face, said golden 
bump head and connection are taken, an electrode is formed in said copper plating on the HO 
aforementioned golden bump by etching, and non-electrolyzed nickel plating and non- 
electrolyzed gilding are given to the electrode by which the HE aforementioned formation was 
carried out. 

[0007] According to the terminal formation approach of the wafer level CSP of claim 2, two or 
more golden bumps are formed in uniform height by that of copper foil push **** in the golden 
bump by whom the head sharpened. Moreover, since the golden bump head who etchback of the 
surface resin was carried out [ bump ] and had said head crushed is exposed, plating connection 
of copper plating and the golden bump who become an electrode is made in a large area. 
Moreover, since an electrode is formed by etching, two or more electrode alignment precision of 
its is stable from a 2 steps of bumps pile method. 
[0008] 

[Embodiment of the Invention] This invention is explained to a detail based on a drawing. Drawing 
1 shows the CSP electrode formation process which is 1 operation gestalt of this invention by 
the side--face mimetic diagram. Drawing 1 (a) shows the condition of having formed the golden 
bump 3 by whom the head sharpened by the conventional approach using the wire bonder on the 
aluminum electrode of semi-conductor wafer 1 front face, or the copper electrode 2. Drawing 1 
(b) is a thing in the condition of having carried out heating application of pressure and having 
carried out the laminating of the copper foil with resin (what applied epoxy semi-hardening resin 
to copper foil) to the thing of said condition. Copper foil thickness sets to about 75 micrometers, 
resin thickness is set to 50-60 micrometers, the point in which the golden bump 3 sharpened is 
crushed by copper foil 5, and it is made to fix with an epoxy resin 4, where copper foil 5 is 
electrically connected by the pressure welding with the golden bump 3. Here, the copper foil 
thickness and resin thickness to be used shall be suitably changed from the above-mentioned 
value, a bump's magnitude, i.e., electrode pitch, and shall select an optimum value. 
[0009] Next, a resist film is stuck on copper foil 5 front face, and as the mask film of an 
electrode pattern is exposed, developed and etched in piles and it is shown in drawing 1 (c), a 
copper electrode 6 is formed. Non-electrolyzed nickel plating and non-electrolyzed gilding 7 are 
given to the above-mentioned copper electrode 6, and it is made to complete as an electrode, as 
shown in drawing 1 (d). Then, although omitted by a diagram, cutting separation is carried out by 
dicing at each IC, and the wafer level CSP is completed. 

[0010] Drawing 2 explains how to form an electrode by carrying out copper plating of a golden 
bump and the copper foil to a golden bump to the approach of making pressure-welding 
connection as mentioned above. Since (a) of drawing 2 and (b) take the same process as drawing 
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1 (a) and (b), they omit explanation. As shown in drawing 2 (c), etching removes after [ a 
laminating ] copper foil altogether, and as shown in drawing 2 (d), etchback which roughens some 
epoxy resins and is etched is performed. The chemical approach of using permanganic acid etc. 
is easy for etchback. Since the golden bump head where the head collapsed projects from resin 
and it exposes with this etchback as drawing 2 (d) shows, connection area with copper plating 
performed later can be increased. Drawing 2 (d) shows the condition of having attached about 
75-micrometer copper with the electrolytic copper plating 8 after non-electrolytic copper 
plating. Here, it is desirable that the direction which reduces the thickness of copper plating with 
an electrode pitch selects an optimum value with a chip size since the result configuration of an 
electrode becomes good. 

[001 1] Like the process of drawing 1 (c) and (d), after said copper plating forms an electrode 
through resist film pasting, electrode pattern exposure, development, etching, non-electrolyzed 
nickel plating, and non-electrolyzed gilding, finally carries out cutting separation by dicing at each 
IC. and completes the wafer level CSP. 
[0012] 

[Effect of the Invention] Since the golden bump who formed in the electrode on a wafer 
becomes the stress relief to the heat stress after mounting CSP to a substrate according to this 
invention, a longevity life with high connection dependability is guaranteed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A side-face mimetic diagram shows the CSP electrode formation process which is 1 
operation gestalt of this invention. 

[Drawing 2] A side-face mimetic diagram shows the CSP electrode formation process which is 
the second example of this invention. 

[Drawing 3] A side-face mimetic diagram shows the example of the bump manufacture approach 
by the conventional wirebonding. 
[Description of Notations] 

1 Semi-conductor Wafer 

2 Aluminum Electrode or Copper Electrode 

3 Golden Bump 

4 Epoxy Resin 

5 Copper Foil 

6 Copper Electrode 

7 Non-Electrolyzed Nickel Plating and Non-Electrolyzed Gilding 

8 After [ Non-Electrolytic Copper Plating ] Electrolytic Copper Plating 

9 Capillary Head 

10 Gold Streak 

11 Torch 

12 Electrode 

13 Clamper 

14 Golden Bump 
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DRAWINGS 



[Drawing 1] 

(a) 




sssssskrs^ssrssbsk:: 



(e) 



w 


■ 


■ 


m 




1 












mm 


4fh 
































i 






m 






































m 




































mm 


m 

m 


m 
m 


m 
■ 


mm 

mm 


•SJUU«« 


mm 
mm 


nmm 

wmmm 


m 
m 


nssi 


m 
m 


a>««l 



(d) 




[Drawing 2] 
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(a) 



(b) 
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[Drawing 3] 
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